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Fossil and Biomass Fuels
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. Table A-11 County Population and Employment as a Ratio of Statewide Population and Employment

Actual Number Fraction of State
County Year  of Resident Commercial Industrial Transportation _Electric __ Total Resident __ Commercial _Industrial Transportation  Electric

Beaver 1950 4,800 1,149 442 113 30 0.00 0.00 0.00 0.01 0.01
1993 5,000 1,343 428 107 28 0.00 0.00 0.00 0.00 0.01
Box Elder 1990 36,500 7,162 10,105 183 0 0.02 0.0 0.06 0.02 0.00
1993 38,100 7,502 10,543 241 0 0.02 : 0.01 0.06 0.01 0.00
Cache 1990 70,500 20,069 11,435 435 0 0.04 0.03 0.07 0.05 0.00
1993 76,099 23,282 12,507 587 0 0.04 0.04 0.07 0.02 0.00
Carbon 1990 20,200 5,851 2,035 246 116 0.01 0.01 0.0 0.03 0.03
1993 20,700 6,146 1,849 210 152 0.0 0.0 0.01 001 . 004
Daggett 1990 700 310 47 18 0 0.00 0.00 0.00 0.00 0.00
1993 700 352 37 0 0 0.00 0.00 0.00 0.00 0.00
Davis 1990 188,000 51,669 11,320 2,018 0 0.11 0.09 0.07 022 0.00
1993 206,001 55,323 13,937 1,882 0 .11 0.08 0.08 0.06 0.00
Duchesne 1990 12,600 2,960 1,616 27 70 0.0l 0.01 0.01 0.03 0.02
1993 13,200 3,227 1,785 319 76 0.01 0.00 0.01 0.01 0.02
Emery 1990 10,300 1,855 1,782 116 609 0.01 0.00 0.0t 0.01 0.16
1993 10,400 " 1,874 1,618 147 579 0.0 0.00 0.01 0.00 0.16
Garfield 1990 3,950 1,311 526 13 25 0.00 0.00 0.00 0.00 0.0
- - 1993 4,200 1,562 435 10 21 0.00 0.00 0.00 0.00 0.01
Grand 1990 6,600 2,307 393 69 0 0.00 0.00 0.00 0.01 0.00
1993 7,499 3,125 474 66 0 0.00 0.00 0.00 0.00 0.00
Tron 1990 20,900 6,678 1,678 163 145 0.01 0.0 0.01 0.02 0.04
1993 23,800 8,266 1,906 148 54 0.01 0.01 0.01 0.00 0.02
Juab 1990 5,800 1,410 763 28 0 0.00 0.00 0.00 0.00 0.00
1993 6,200 1,681 740 60 0 0.00 0.00 0.00 0.00 0.00
Kane 1990 5,150 1,607 259 ' 31 0 0.00 0.00 0.00 0.00 0.00
1993 5,450 1,909 277 9 0 0.00 0.00 0.00 0.00 0.00
Millard 1990 11,300 2,506 1,520 52 610 0.01 0.00 0.01 0.01 0.16
1993 11,700 2,720 1,273 60 593 0.01 0.00 0.01 0.00 0.17
Morgan 1990 5,550 868 694 0 0 0.00 0.00 0.00 0.00 0.00
1993 6,150 949 752 5 0 0.00 0.00 0.00 0.00 0.00
Piute 1990 1,250 176 184 12 0 0.00 0.00 0.00 0.00 0.00
1993 1,350 186 173 15 0 0.00 0.00 0.00 0.00 0.00
' Rich 1990 1,750 399 261 ) 0 0.00 0.00 0.00 0.00 0.00
1993 1,800 437 250 0 0 0.00 0.00 0.00 0.00 0.00
Salt Lake 1990 728,000 292,107 70,514 0 1,875 0.42 0.50 0.43 0.00 0.49
1993 777,001 331,275 73,598 22,433 1,712 0.42 0.50 042 0.72 0.48
San Juan 1990 12,600 2,742 983 143 0 0.0 -0.00 0.0 0.02 0.00
1993 13,100 3,245 1,127 160 0 0.01 0.00 0.01 0.01 0.00
Sanpete 1990 16,300 3,424 2,076 74 0 0.01 001 0.01 0.01 0.00
1993 18,100 4,269 1,884 79 0 0.01 0.01 0.01 0.00 0.00
Sevier 1990 15,400 4,125 1,526 285 93 . 0.0 0.01 0.01 0.03 0.02
1993 16,399 4,507 1,589 329 82 0.0 0.01 0.01 0.01 0.02
Summit 1990 15,700 7,666 1,543 165 0 0.01 0.01 0.01 0.02 0.00
1993 19,700 9,501 1,784 125 0 0.01 0.01 0.01 0.00 0.00
Tooele 1990 26,700 9,077 2,020 177 0 0.02 0.02 0.01 0.02 0.00
1993 28,100 7,991 2,115 166 0 0.02 0.01 0.01 0.01 0.00
Uintah 1990 22,200 5,190 2,337 262 0 0.01 0.01 0.01 0.03 0.00
1993 23,600 5,817 2,252 289 0 0.01 0.0 0.01 0.01 0.00
Utah 1990 266,000 81,747 19,743 1,933 0 0.15 0.14 0.12 0.21 0.00
1993 291,001 94,436 22,543 1,483 0 0.16 0.14 0.13 0.05 0.00
Wasatch 1990 10,100 2,385 833 69 0 0.0 0.00 0.01 0.01 0.00
1993 11,200 2,661 859 65 0 0.01 0.00 0.00 0.00 0.00
Washington 1990 49,100 13,119 3,201 743 0 0.03 0.02 0.02 0.08 0.00
1993 58,701 16,952 4432 812 0 0.03 0.03 0.03 0.03 0.00
Wayne 1950 2,150 475 365 0 0 0.00 0.00 0.00 0.00 0.00
1993 2,200 608 322 0 0 0.00 0.00 0.00 0.00 0.00
Weber 1990 159,000 54214 14,704 1,477 27 0.09 0.09 0.09 0.16 0.06
1993 169,001 58,448 15,212 1,488 236 0.09 0.09 0.09 0.05 0.07
Statewide 1990 1,729,100 584,558 164,905 9,096 3,800
Statewide 1993 13866452 659,594 176,701 31,295 3,533
State of Utah Economic and Demographic Projections for 1994, Governor's Office of Planning and Budget
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Table A-12 Utah Counties with Electric Utilities.

County

Cache
Carbon
Davis
Emery
Millard

Salt Lake

Uintah

Utah

Weber

Washington

Electric Utility

Logan City Light and Power
PacifiCorp Helper Plant
Bountiuful City Light and Power

PacifiCorp Huntington and Castledale Plants

Intermountain Power Generation

LDS Hospital

University of Utah

PacifiCorp Gadsby and South Temple
Deseret Generation

Payson City

BYU

Springville City

PacifiCorp Ogden

City of St George
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Appendix B

Coal Mining
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Calculations for 1990 Totals

. Underground mines
Low:
3
22,012,000(tons)><370({L)=8, 144,440,000ft *methane
on
3
8,144,440,000ft °methane =8.144.44x 10/ methane
1,000,000
High:

3
22,012,000(t0ns)><470(fL) =10,345,640.00f *methane
ton

10,345,640.00f1 >methane

— =10,345.64x10%t>methane
1,000,000

Post-mining
Low:

3
22,012,000(zons)x55£—=1,210,660,000fz 3methane
fon

1,210,660,000f *methane
1,000,000

=1,210.66x10%>methane




3
22,012,000(tons)><90{—t—:1,981,080,000ﬁ 3methane
on

1,981080,000/% 3methane

=1,981.08x10%f *methane
1,000,000

Low:

8,144.44x10%1°methane +1,210.66x 10%ft *methane=9,355.1x 10%ft *methane

High:

10,345.44x10%1methane +1,981.08x10%t *methane=12,326.72x 10t *methane
Low plus High:

9,355.1x10%1 3 methane +12,326.72x 105/t *methane=21,681.82x 105/t >methane

Average:

21,681.82x10% 3 methane
2

=10,840.91x10%t*methane

Subtract Recovered Methane:

10,840.91x10%t > methane - 126.503x10%ft *methane=10,714.407x 10%ft *methane
Convert Cubic Feet Methane to Tons Methane

tons
105723

10,714.407x10% 3methanex20.66 =221,359.65tons
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Calculations for 1993 Totals
Underground mines

Low:
3
21,723 000(0ns)<3 70({’_) =8.037,510,000t *methane
on
- 3
8,037,510,000f *methane =8,037.51x10% *methane
1,000,000
High:
3
21,723,000(tons)x470(Z*_)=10,209,810,000/t *methane
ton
3
10,209,810,000/% °methane =10,209.81x 105/t *methane
1,000,000
Post-mining
Low:

3
21,723,000(tons) <5521 =1.194,765,000ft *methane
fon

3
1,194,765,000ft *methane =1,194.765% 105/ methane
1,000,000
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3
21,723,000(tons)><90{t =1,955,070,000ft *methane
on

3 .
1,955,070,000/¢ *methane =1,955.07x 105/ *methane
1,000,000

Low:

8,037.51x10%t *methane +1,194.765x 105t *methane=9,232.275x10%ft 3methane

High:
10,209.81x10%1>methane +1,955 07x 105/t 3methane=12,164.88x 10%ft > methane
Low plus High:

9,232.275x10%1’methane +12,164.88x 108t *methane=21,397. 15x10%t*methane

Average:

21,397.15x10% *methane

5 =10,698.58x10% 3methane

Subtract Recovered Methane:

10,698.585?106ft3methane—383.271><106ﬁ3methane=10,315.31><106ft *methane

Convert Cubic Feet Methane to Tons Methane
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Appendic C

. Methane Emissions from Landfills
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Appendix D

. Domesticated Animals
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Table D-2 Mcthane Emissions from Domesticated Animals - by County

Livestock/Products (million $) Statewide Populations Beaver
1990 1993 Average Animal Population (hcad) 1990 1993 19%0 Emissions 1993 Emissions
Tons Tons
‘574.3 556.3 Cattle* 2.70% 3.20%
Dairy
0-12 month replacements 27,000 26,000 1,013 23.03 878 19.96
12-24 month replacements** 52,000 45,000 1,950 131.24 1,519 102.21
Mature Cows 80,000 80,000 3,000 39375 2,700 354.38
Beef
0-12 month replacements 108,000 110,000 3,364 83.94 4,432 110.59
12-24 month replacements** 58,000 69,000 1,807 128.92 2,780 198.37
Mature Cows 321,000 340,000 10,000 760.00 13,700 1,041.20
Bulls # 19,000 20,000 592 65.11 806 88.65
Steers ## 109,000 115,000 3,396 373.52 4,634 509.72
Buffalo 950 950 0 0.00 0 0.00
Sheep 509,000 440,000 1,000 8.80 499 4.39
Goats » 2,120 2,129 57 0.31 68 0.37
Swine 33,000 40,000 891 1.47 1,280 2.11
Horses ™ 34,700 34,778 937 18.54 1,113 22.03
Mules/Asses " 560 565 15 0.37 18 0.44
Big Game @ 427,555 292,310 326.83 238.39
Total 1990 County Totals 1,781,885 1,615,732 1990 2,385.31
1993 County Totals 1993 2,692.82
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million $) Box Elder Cache
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993
Tons Tons Tons
5743 556.3 Cattle* 8.41% 8.25% 13.01% 14.36%
Dairy
0-12 month replacements 2,700 61.43 2,860 65.07 7,425 168.92 7,053
12-24 month replacements** 5,200 349.96 4,950 333.14 14,300 962.39 12,206
Mature Cows 8,000 1,050.00 8,800 1,155.00 22,000 2,887.50 21,700
Beef
0-12 month replacements 9,757 243.44 8,509 212.30 2,019 50.37 2,815
12-24 month replacements** 5,240 373.87 5,337 380.82 1,084 71.35 1,766
. Mature Cows 29,000 2,204.00 26,300  1,998.80 6,000 456.00 8,700
Bulls # 1,598 175.77 1,547 170.18 355 39.07 512
Steers ## 9,847 1,083.21 8,896 978.51 2,037 224.11 2,943
Buffalo 0 0.00 0 0.00 0 0.00 0
Sheep 41,000 360.80 36,800 323.84 6,000 52.80 5,000
Goats » 178 0.98 176 0.97 276 1.52 306
Swine 2,775 4.58 3,300 5.45 4,293 7.08 5,744
Horses ™ 2918 57.78 2,870 56.82 4,514 89.39 4,994
Mules/Asses 47 1.14 47 113 73 1.77 81
Big Game @ 326.83 23839 326.83
Total 1990 County Totals 6,482.60 5,505.44
1993 County Totals 5,920.40
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million $) Carbon Daggett
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993
Tons Tons Tons
5743 5563 Cattle* 0.78% 0.63% 0.26% 0.18%
Dairy
0-12 month replacements 0 0.00 0 0.00 0 0.00 0
12-24 month replacements®* 0 0.00 0 0.00 0 0.00 0
Mature Cows 0 0.00 0 0.00 0 0.00 0
Beef
0-12 month replacements 2,355 58.76 2,459 61.35 673 16.79 809
12-24 month replacements** 1,265 90.24 1,542 110.05 361 25.78 507
Mature Cows 7,000 532.00 7,600 577.60 2,000 152.00 2,500
Bulls # 414 45.58 447 49.18 118 13.02 147
Steers ## 2,377 261.46 2,571 282.76 679 74.70 846
Buffalo 400 44.00 400 44.00 0 0.00 0
Sheep 7,900 69.52 6,300 55.44 1,000 8.80 700
Goats * 17 0.09 13 0.07 6 0.03 4
Swine 257 0.42 252 0.42 86 0.14 72
‘ Horses ™ 271 5.36 219 434 90 1.79 63
Mules/Asses " 4 0.11 4 0.09 1 0.04 1
Big Game @ 326.83 238.39 0.00
Total 1990 County Totals 1,477.41 301.88
1993 County Totals 1,423.68
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Table D-2 Methane Emissions from Domesticated Animals - by County (continued)

Livestock/Products (million S) Davis Duchesne
1990 1993 Average Animal Population (head) 1990  Emissions 1993 Emissions 1990 Emissions 1993 Emissions
i Tons Tons Tons Tons
. 574.3 5563  Catile* 2.09% 2.07% 4.48% 4.55%
Dairy

0-12 month replacements 506 11.52 390 8.87 1,013 23.03 878 19.96

12-24 month replacements** 975 65.62 675 4543 1,950 131.24 1,688 113.57

Mature Cows 1,500  196.88 1,200 157.50 3,000 393.75 2,700 354.38

Beef

0-12 month replacements 1,682 41.97 2,038 50.85 8,748 218.25 10,353 258.31

12-24 month replacements** 903 64.46 1,279 91.22 4,698 335.19 6,494 463.36

Mature Cows 5,000 380.00 6,300 478.80 26,000 1,976.00 32,000 2,432.00

Bulls # 296 32.55 371 40.76 1,539 169.28 1,882 207.06

Steers ## 1,698 186.76 2,131 234.40 8,829 971.15 10,824  1,190.59

Buffalo 550 60.50 550 60.50 0 0.00 0 0.00

Sheep 14,000 12320 14,000 123.20 14,000 123.20 11,600 102.08

Goats * 44 0.24 44 0.24 95 0.52 97 0.53

Swine 690 1.14 828 1.37 1,478 2.44 1,820 3.00

Horses ™ 725 14.36 720 14.25 1,555 30.78 1,582 31.33

Mules/Asses M 12 0.28 12 0.28 25 0.6! 26 0.62

Big Game @ 0.00 0.00 326.83 238.39

Total 1990 County Totals 1,214.87 4,843.35
1993 County Totals 1,307.69 5,415.18

Table D-2 Methane Emissions from Domesticated Animals - by County (continued)

Livestock/Products {million $) Emery Garfield
1990 1993 Average Animal Population (head) 1990  Emissions 1993 Emissions 1990  Emissions 1993 Emissions
Tons Tons Tons Tons
574.3 5563 Cattle* 1.79% 1.94% 1.38% 1.26%
Dairy

0-12 month replacements 270 6.14 195 4.44 101 2.30 3,250 73.94

12-24 month replacements** 520 35.00 338 2271 195 13.12 5,625 378.56

Mature Cows 800 105.00 600 78.75 300 39.38 10,000 1,312.50

Beef R

0-12 month replacements 4,374 109.13 4,012 100.09 370 9.23 162 4.04

12-24 month replacements** 2,349 167.59 2,516 179.55 199 1418 101 7.24

. Mature Cows 13,000 988.00 12,400 942.40 1,100 83.60 499 37.92
Bulls # 769 84.64 729 80.24 65 7.16 29 324

Steers ## 4,414 485.58 4,194 461.35 374 41.09 169 18.60 -

Buffalo o 0.00 0 0.00 0 0.00 0 0.00

Sheep 8,000 70.40 6,600 58.08 3,000 26.40 2,100 18.48

Goats ~ 38 0.21 4] 0.23 29 0.16 27 0.15

Swine 591 0.97 776 128 455 0.75 504 0.83

Horses ™ 621 12.30 675 13.36 479 9.48 438 8.68

Mules/Asses Y™ 10 024 11 0.27 8 0.19 7 0.17

Big Game @ 326.83 23839 326.83 238.39

Total 1990 County Totals 2,463.79 591.09
1993 County Totals 2,181.13 2,102.74

Table D-2 Methane Emissions from Domesticated Animals - by County (continued)

Livestock/Products (million $) Grand Iron
1990 1993 Average Animal Population (head) 1990  Emissions 1993 Emissions 1990  Emissions 1993 Emissions
Tons Tons Tons Tons
574.3 5563  Cattle* 0.40% 0.25% 2.11% 1.87%
Dairy
0-12 month replacements 4] 0.00 65 1.49 405 9.21 260 592
12-24 month replacements** 0 0.00 113 7.62 780 52.49 450 30.29
Mature Cows 0 0.00 201 26.42 1,206  157.50 800 105.00
Beef
0-12 month replacements 1,009  25.18 647 16.14 3,364 83.94 3,462 86.37
12-24 month replacements** 542 38.68 406 28.96 1,807  128.92 2,171 154.93
Mature Cows 3,000 22800 2,000 15200 10,000  760.00 10,700 813.20
Bulls # 178 19.53 . 118 12.94 592 65.11 629 6924 .
Steers ## 1,019 112,06 . 676 74.41 3,396  373.52 3,619 398.10
Buffalo . 0 0.00 0 0.00 0 0.00 ] 0.00
Sheep 100 0.88 600 528 52,000  457.60 42,100 37048
Goats 8 0.05 5 0.03 45 0.25 40 0.22
Swine ’ 132 0.22 100 0.17 696 115 748 1.23
Horses ™ 139 2.75 87 1.712 732 14.50 650 12.88
‘ Mules/Asses M 2 0.05 1 0.03 12 0.29 11 026
Big Game @ 326.83 238.39 326.83 238.39
Total 1990 County Totals 776.85 2,504.25
1993 County Totals 565.61 2,286.50
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Table D-2 Methane Emissions from Domesticated Animals - by County (continued)

Livestock/Products (miilion $) Juab Kane
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
: Tons Tons Tons Tous
’ 5743 5563 Cattle* 1.06% 0.92% 0.80% 0.67%
Dairy
0-12 month replacements 68 1.54 163 3.70 34 0.77 33 0.74
12-24 month replacements** 130 8.75 281 18.93 65 437 56 3.79
Mature Cows 200 26.25 500 65.63 100 13.13 100 13.13
Beef ’
0-12 month replacements 3,028 75.55 1,941 48.43 1,682 41.97 1,779 44.40
12-24 month replacements** 1,626 116.03 1,218 86.88 903 64.46 1,116 79.64
Mature Cows 9,000 684.00 6,000 456.00 5,000 380.00 5,500 418.00
Bulls # 533 58.60 353 38.82 296 32.55 324 35.59
Steers ## 3,056 336.17 2,029 223.24 1,698 186.76 1,860 204.63
Buffalo 0 0.00 0 0.00 [} 0.00 0 0.00
Sheep 4,000 35.20 4,200 36.96 2,000 17.60 1,900 16.72
Goats * 23 0.12 20 0.11 17 0.09 14 0.08
Swine 351 0.58 367 0.61 264 0.44 266 0.44
Horses ™ 369 7.30 319 6.31 278 5.50 231 4.58
Mules/Asses M 6 0.14 5 0.13 4 0.11 4 0.09
Big Game @ 326.83 238.39 326.83 238.39
Total 1990 County Totals 1,727.36 1,106.82
1993 County Totals 1,224.12 1,060.20
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million S) - Millard Morgan
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
5743 556.3 Cattle* 4.95% 4.40% 1.99% 1.96%
Dairy
0-12 month replacements 844 19.20 683 15.53 506 11.52 520 11.83
12-24 month replacements** 1,625 109.36 1,181 79.50 975 65.62 900 60.57
Mature Cows 2,500 328.13 2,100 275.63 1,500 196.88 1,600 210.00
Beef
0-12 month replacements 5,720 142.70 6,826 170.32 1,009 25.18 1,003 25.02
12-24 month replacements** 3,072 219.16 4,282 305.52 542 38.68 629 44.89
Mature Cows 17,000  1,292.00 21,100 1,603.60 3,000 228.00 3,100 235.60
Bulls # 1,006 110.69 1,241 136.53 178 19.53 182 20.06
Steers ## 5,773 63498 7,137 785.04 1,019 112.06 1,049 115.34
Buffalo 0 0.00 0 0.00 0 0.00 0 000
Sheep 7,000 61.60 4,100 36.08 16,000 140.80 11,000 96.80
Goats 105 0.58 94 0.52 42 0.23 42 0.23
Swine 1,632 2.69 1,762 291 655 1.08 784 1.29
Horses ™ 1,716 3398 1,532 30.33 689 13.64 681 13.49
Mules/Asses M 28 0.67 25 0.60 11 11 0.27
Big Game @ 326.83 238.39 326.83 23839
Total 1990 County Totals 3,381.04 1,215.44
1993 County Totals 3,680.49 1,073.78
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million $) Piute Rich
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
5743 556.3 Cattle* 1.17% 1.15% 3.01% 3.02%
Dairy
0-12 month replacements 405 9.21 553 12.57 34 0.77 33 0.74
12-24 month replacements** 780 52.49 956 64.36 65 4.37 56 3.79
Mature Cows 1,200 157.50 1,700 223.13 100 13.13 100 13.13
Beef
0-12 month replacements 1,682 41.97 1,456 36.32 9,084 226.65 9,479 236.51
12-24 month replacements** 903 64.46 913 65.16 4,879 348.08 5,946 42426
Mature Cows 5,000 380.00 4,500 342.00 27,000 2,052.00 29,300  2,226.80
Bulls # 296 32.55 265 29.12 1,598 175.79 1,724 189.59
Steers ## 1,698 186.76 1,522 167.43 9,132 1,004.56 9,910 1,090.13
Buffalo 0 0.00 0 0.00 0 0.00 0 0.00
Sheep 5,000 44,00 4,800 42.24 18,000 158.40 11,500 101.20
Goats 25 0.14 24 0.13 64 0.35 64 0.35
Swine 385 0.64 460 0.76 994 1.64 1,208 1.99
Horses ~* 405 8.02 400 792 1,045 20.70 1,050 20.80
‘ Mules/Asses ™ 7 0.16 7 0.16 17 0.41 17 041
Big Game @ 326.83 238.39 326.83 238.39
Total 1990 County Totals 1,343.87 4,463.69
1993 County Totals 1,229.68 4,548.09
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Table D-2 Methanc Emissions from Domesticated Animals - by County (continued)

Livestock/Products (million $) Salt Lake San Juan
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
. 5743 5563 Cattle* 4.25% 4.35% 1.43% 1.22%
. Dairy -
0-12 month replacements 608 13.82 943 21.44 34 0.77 33 0.74
12-24 month replacements** 1,170 78.74 1,631 109.78 65 437 56 3.79
Mature Cows 1,800 236.25 2,900 380.63 100 13.13 100 13.13
Beef
0-12 month replacements 1,346 33.58 1,682 41.97 3,701 92.34 4918 122.70
12-24 month replacements** 723 5157 1,055 7530 1,988 141.81 3,085 220.09
Mature Cows 4,000 304.00 5,200 395.20 11,000 836.00 15,200 1,155.20
Bulls # 237 26.04 306 33.65 651 71.62 894 98.35
Steers ## 1,358 149.41 1,759 193.47 3,735 410.87 5,141 565.53
Buffzlo ¢} 0.00 0 0.00 0 0.00 0 0.00
Sheep 21,000 184.80 24,500 . 215.60 3,000 26.40 3,000 26.40
Goats 90 0.50 93 0.51 30 0.17 26 0.14
Swine 1,402 231 1,740 2.87 471 0.78 488,94 0.81
Horses M 1,474 25.19 1,513 29.96 495 9.81 425 842
Mules/Asses " 24 0.58 25 0.60 8 0.19 7 0.17
Big Game @ 0.00 0.00 326.83 238.39
Total 1990 County Totals 1,144.11 1,993.14
1993 County Totals 1,500.97 2,453.85
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million $) Sanpete Sevier
1990 1993 Average Animal Population (head) 1990 Emissions 1993  Emissions 1990  Emissions 1993 Emissions
Tons Tons Tons Tons
5743 5563 Cattlc* 12.95% 12.71% 4.27% 4.57%
Dairy
0-12 month replacements 1,958 44.53 2,015 45.84 1,350 30.71 1,430 3253
12-24 month replacements** 3,770 253.72 3,488 23471 2,600 174.98 2,475 166.57
Mature Cows 5,800 761.25 6,200 813.75 4,000 525.00 4,400 577.50
Beef
0-12 month replacements 5,047 125.92 4,529 113.01 4,374 109.13 4,206 104.94
12-24 month replacements** 2,710 193.38 2,841 202.72 2,349 167.59 2,638 188.24
Mature Cows 15,000 1,140.00 14,000 1,064.00 13,000 988.00 13,000 988.00
Bulls # 888 97.66 824 90.59 769 84.64 765 84.12
‘ Steers ## 5,093 560.28 4,735 520.88 4,414 485.58 4,397 483.68
Buffalo o 0.00 0 0.00 0 0.00 0 0.00
Sheep 89,000 783.20 74,600 656.48 14,000 123.20 11,000 96.80
Goats » 275 1.51 271 1.49 92 0.50 97 0.53
Swine 4,275 7.05 5,084 839 1,408 2.32 1,826 3.01
Horses M 4,495 89.01 4,420 87.51 1,480 29.31 1,588 3144
Mules/Asses A 73 1.76 7 1.74 24 0.58 26 0.63
Big Game @ 326.83 238.39 326.83 238.39
Total 1990 County Totals 4,517.69 3,139.82
1993 County Totals 4,079.50 2,996.37
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million S) S it Tooele
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
5743 5563 Cattle* 2.86% 241% 1.69% 1.29%
Dairy
0-12 month replacements 709 16.12 585 13.31 34 0.77 33 0.74
12-24 month replacements** 1,365 91.86 1,013 68.14 65 437 56 379
Mature Cows 2,100 275.63 1,800 236.25 100 13.13 100 13.13
Beef
0-12 month replacements 3,028 75.55 2,976 74.26 4,710 117.52 3,268 81.53
12-24 month replacements*+ 1,626 116.03 1,867 133.21 2,530 180.49 2,050 146.25
Mature Cows 9,000 684.00 9,200 699.20 14,000 1,064.00 10,100 767.60
Bulls # 533 58.60 541 59.53 829 91.15 594 65.35
Steers ## 3,056 336.17 3,112 342.29 4,754 522.93 3,416 375.78
Buffalo 0 0.00 0 0.00 0 0.00 0 0.00
Sheep 42,000 369.60 29,500 259.60 12,000 105.60 9,300 81.84
~Goats » 61 033 st 0.28 36 0.20 28 0.15
Swine 942 155 964 1.59 557 0.92 518 0.85
Horses M 991 19.62 838 16.59 586 11.60 450 891
Mules/Asses M 16 0.39 14 0.33 9 0.23 7 0.18
Big Game @ 326.83 238.39 326.83 238.39
. Total 1990 County Totals 2,443.45 2,512.93
1993 County Totals 2,142.98 1,784.48
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Table D-2 Mcthane Emissions from Domesticated Animals - by County (continued)

Livestock/Products (million $) Uintah Utah
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
74.3 556.3 Cattle* 3.47% 3.49% 9.93% 10.52%
Dairy
0-12 month replacements 439 9.98 553 12.57 2,869 65.26 2,535 57.67
12-24 month replacements** 845 56.87 956 64.36 5,525 371.83 4388 265.28
Mature Cows 1,300 170.63 1,700 223.13 8,500 1115.63 7,800 1023.75
Beef

0-12 month replacements 8,075 201.47 7,182 179.20 5,383 134.31 6,115 152.56
12-24 month replacements** 4,336 309.41 4,505 321.45 2,891 206.27 3,836 273.67
Mature Cows 24,000 1824.00 22,200 1687.20 16,000 1216.00 18,900 1436.40
Bulls # 1,421 156.26 1,306 143.65 947 104.17 1,112 122.29
Steers ## 8,150 896.45 7,509 825.97 5,433 597.63 6,393 703.19
Buffalo 0 0.00 o 0.00 0 0.00 o 0.00
Sheep 23,000 202.40 18,200 160.16 41,000 360.80 46,100 405.68
Goats 73 0.40 74 0.41 210 116 224 1.23
Swine 1,143 1.89 1,395 2.30 3,275 5.40 4,206 6.94

Horses M 1,202 23.81 1,213 24.0! 3,444 68.19 3,657 72.41
Mules/Asses MA 19 0.47 20 0.48 56 1.35 59 1.4
Big Game @ 326.83 238.39 0.00 0.00

Total 1990 County Totals 4,306.28 4,375.45
1993 County Totals 3,883.27 4.552.52

Table D-2 Methane Emissions from Domesticated Animals - by County (continued)

Livestock/Products (million $) Wasatch Washington
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
5743 556.3 Cattle* 1.65% 1.71% 1.24% 1.24%
Dairy
0-12 month replacements 911 20.73 650 14.79 34 0.77 33 0.74
12-24 month replacements** 1,755 118.11 1,125 75.71 65 4.37 56 3.79
. Mature Cows 2,700 354.38 2,000 262.50 100 13.13 100 13.13
Beef
0-12 month replacements 1,009 25.18 1,262 31.48 3,028 75.55 3171 79.11
12-24 month replacements** 542 38.68 791 56.47 1,626 116.03 1,989 141.90
Mature Cows 3,000 228.00 3,900 296.40 9,000 684.00 9,800 744.80
. Bulls # 178 19.53 229 25.24 533 58.60 576 63.41
Steers ## 1,019 112.06 1,319 145.10 3,056 336.17 3,315 364.62
Buffalo 0 0.00 0 0.00 [ 0.00 0 0.00
Sheep 15,000 13200 12,500 110.00 1,000 8.80 499 439"
Goats 35 0.19 36 0.20 26 0.14 26 0.15
Swine 546 0.90 683 1.13 408 0.67 496 0.82
Horses A 574 11.37 594 11.76 429 8.49 431 8.54
Mules/Asses M 9 0.22 10 0.23 7 0.17 7 0.17
Big Game @ 326.83 238.39 326.83 238.39
Total 1990 County Totals 1,429.82 1,682.73
1993 County Totals 1,269.40 1,663.94
Table D-2 Methane Emissions from Domesticated Animals - by County (continued)
Livestock/Products (million $) Wayne ‘Weber
1990 1993 Average Animal Population (head) 1990 Emissions 1993 Emissions 1990 Emissions 1993 Emissions
Tons Tons Tons Tons
5743 556.3 Cattle* 1.57% 1.55% 4.34% 4.28%
Dairy
0-12 month replacements 37 8.45 195 444 2,363 53.75 2,275 51.76
12-24 month replacemnents** 75 48.12 338 22.71 4,550 306.22 3,938 264.99
Mature Cows 1,100 144 38 600 78.75 7,000 918.75 7,000 918.75
Beef
0-12 month replacements 3,701 92.34 3,171 79.11 1,346 33.58 2,265 56.50
12-24 month replacements** 1,988 141.81 1,989 141.90 723 51.57 1,421 101.36
Mature Cows © 11,000 836.00 9,800 744.80 4,000 304.00 7,000 532.00
Bulls # 651 71.62 576 63.41 237 26.04 412 4529
Steers ## 3,735 410.87 3,315 364.62 1.358 149.4] 2,368 260.44
Buffalo 0 0.00 0 0.00 0 0.00 o 0.00
Sheep 12,000 105.60 8,300 73.04 7,000 61.60 8,900 78.32
Goats 33 C.18 33 0.18 92 0.51 91 0.50
Swine 517 0.85 618 1.02 1,431 2.36 1,71 2.82
Horses 544 10.77 538 10.65 1,504 29.79 1,488 29.46
Mules/Asses A 9 0.21 9 0.21 24 0.59 24 0.59
’ Big Game @ 326.83 23839 0.00 0.00
Total 1990 County Totals 2,263.97 1,996.30
1993 County Totals 1,823.23 2,413.07
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Table D-2 notes:

*
*

*

I8

##

>

AA

AA

Beginning 1/1/71, Utah classification estimates for Cattle were changed from sex and age to sex and weight.

Heifers 500 1bs and over are assumed to be at least 12 months old, and will be categorized as 12-24 month replacements.

Bulls 500 Ibs and over are categorized only as Beef Cattle.

Steers 500 Ibs and over are added to the Bulls category for Beef Cattle.

Steers, Heifers, and Bulls under 500 Ibs are assumed to be less than 12 months old,

and are ratioed to the Beef and Dairy 0-12 month replacements category based on the total beef cows and dairy cows for 1/1/91.

1993 Goat populations are based on a 1992 Deparment of Agriculture census.

1993 Horse populations are based on a 1992 Deparment of Agriculture census. Category includes ponies.

1993 Mules/Asses populations are based on a 1992 Deparment of Agriculture census. Category includes Mules, Burros, Donkeys.

There is an estimated 0.48% overall average livestock population increase from 1990 to 1993. This was used to back-calculate estimated 1990
populations for the Goats, Horses, and Mules/Asses categories.

As only selected items were provided in the Enterprise Budgets reports (in bold), remaining Cattle categories were estimated as a percentage
of each county's reported share of the Dairy and Beef Cattle categories; other categories were estimated based on each county's reported
share of the Annual Livestock Cash Receipts.

Big Game animals include: moose, elk, mule deer, antelope, bighorn sheep, and mountain goats. Populations were distributed equally

among all counties, except for Davis, Salt Lake, Utah, and Weber - where the greatest human populations reside. )

To adjust for estimating animal populations in each county, and the resulting discrepancies in emission totals between the Statewide totals
and the County grand total, each county total was normalized against the Statewide total for each year.

137




Appendix E

‘ Methane from Manure Management
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Appendix G

Forest Management and Land Use Change
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Table G-1 Changes in Forests and Woody Biomass Stock

Forest ID Predominant Forest Type Total Forest Acres Column A Column B Column C Column D Column E
(1954 USFS approximation Adjusted (AxB) (CxD)
and approximation from Area of Biomass/  Annual Growth Annual Biomass Carbon Fraction  Total Carbon
state forester, Chas Chandler Forest Stocks Rate Increment of Dry Matter  Uptake Increment
of Richfield, Utah 896-6494) in thousands of acres  (t dm/acrefyr) (1073 t dm/yr) (t C/t dm) (1073 t Clyr)
(from forest stocks)  (Douglas fir)
Ashley 1993 evergreen (lodgepole pines) 1,373,200 835 135 112786 0.512 5774.6
1992 833 135 11249.7 0512 5759.8
1991 832 13.5 112317 0.512 5750.6
) 1990 830 13.5 112101 0.512 5739.6
Dixie 1993 evergreen (spruce and pines) 1,883,896 675 13.5 9109.7 0.512 4664.1
1992 670 13.5 9041.2 0512 4629.1
1991 665 13.5 8973.8 0512 4594.6
1990 659 13.5 8897.3 0.512 4555.4
Fishlake 1993 evergreen (spruce and pines) 1,424,480 727 13.5 9817.8 0.512 5026.7
1992 Y] 135 9812.4 0.512 5024.0
1991 727 13.5 98108 0.512 $023.1
1590 . 726 13.5 9795.4 0512 50152
Manti-LaSal 1993 evergreen (spruce and pines) 1,334,500 690 135 9309.0 0.512 4766.2
1992 689 13.5 9301.3 0512 4762.3
- 1991 689 13.5 93013 0.512 47623
1990 689 13.5 9299.4 0512 47613
Ulnta 1993 1993 evergreen (spruce and pines) 836,500 323 13.5 4362.8 0.512 22338
1992 323 135 43582 0.512 22314
1991 322 13.5 4352.4 0.512 22284
1990 322 13.5 43415 0.512 22229
Wasatch-Cache 1993 evergreen (spruce and pines) 1,219,700 742 13.5 10019.7 0.512 5130.1
1992 742 13.5 10014.0 0.512 51272
1991 741 13.5 10008.2 0512 51242
199 741 13.5 10007.5 0.512 $123.8
(may use default (see table 1.2 of
values from table Birdsey, 1992 or
10-1 of USEPA) use default value
0.5)
Note: 60% of all lumber cut in Utah is spruce. The remaining 40% is dispersed through other woods including: aspen (for Pallets), lodgepole pine, and some ponderosa pine.
. Source: Rollic Sayler of Forest Management Intermountain Region USFS.
Future Reference: Utah Aspen Mills of Sigurd, Utah, began heavy processing of Aspens for pallets for years 1994 foward. (1-801-896-6402)

non-forest trees Column A Column B
Acreage in urban Annual Growth
forest for cities with Rate
population > 20,000 (sec page 10-4)
(Loblolly Pine)
(1073 acres) (t dm/acre/yr)
1993 48 9 4335 0512 2220
1992 43 9 4335 0.512 2220
1991 48 9 433.5 0.512 2220
1990 48 9 433.5 0.512 222.0

Total for 27817.5 thousand tons Clyr
Cotumn E Totals Total for 27755.7 thousand tons Clyr
Total for 27705.1 thousand tons Clyr
Total for 27640.2 thousand tons Clyr
{these values are used in column P of
Worksheet 10-1, sheet 2.)
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. Table G-1 Changes in Forests and Woody Biomass Stock

Forest ID Predominant Forest Type Total Forest Acres Column A Column B Column C Column D Column E
(1994 USFS approximation Adjusted (AxB) (CxD)
and approximation from Area of Biomass/ Annual Growth Annual Biomass Carbon Fraction  Total Carbon
state forester, Chas Chandler Forest Stocks Rate Increment of Dry Matter  Uptake Increment
of Richfield, Utah 896-6494) in thousands of acres  (t dm/acre/yr) (1073 t dmmv/yr) (tCltdm) (10"3 t Clyn)
(from forest stocks)  (Douglas fir)
Ashley 1993 evergreen (lodgepole pines) 1,373,200 835 13.5 11,2786 0512 57746
1992 833 13.5 11,249.7 0.512 5,759.8
1991 832 . Bs 11,2317 0.512 5,750.6
. 1990 830 13.5 11,210.1 0512 5.739.6
Dixie 1993 evergreen (spruce and pines) 1,883,896 675 13.5 9,109.7 0.512 4,664.1
1992 670 13.5 9,041.2 0512 4,629.1
1991 665 13.5 3.973.8 0.512 4,594.6
' 1990 659 13.5 8,897.3 0512 4,555.4
Fishlake 1993 evergreen (spruce and pines) 1,424,480 727 13.5 9,817.8 0512 5,026.7
1992 727 13.5 9.812.4 0512 5.024.0
1991 727 135 9.810.8 0.512 5,023.1
. 1990 726 135 9,795.4 0.512 5,015.2
Manti-LaSal 1993 evergreen (spruce and pines) 1,334,500 690 135 9,309.0 0512 47662
1992 689 13.5 9,301.3 0512 4,762.3
1991 689 13.5 9,301.3 0512 47623
- 1990 689 13.5 9.299.4 0512 47613
Uinta 1993 1993 evergreen (spruce and pines) 836,500 EPs) 13.5 4362.8 0.512 22338
1992 323 13.5 43582 0512 22314
1991 322 13.5 43524 0512 2,2284
1990 322 135 43415 0.512 22229
Wasatch-Cache 1993 evergreen (spruce and pines) 1,219,700 742 13.5 10,019.7 0512 5.130.1
1992 742 13.5 10,014.0 0.512 51272
1991 741 13.5 10,008.2 0512 5,124.2
1990 741 13.5 10,007. 0.512 5,123.8
(may use default (seetable 1.2 of
values from table Birdsey, 1992 or
10-1 of USEPA) use default value
0.5)

Note: 60% o.f all lumber cut in Utah is spruce. The remaining 40% is dispersed through other woods including: aspen (for Pallets), lodgepole pine, and some ponderosa pine.
Source: Rollie Sayler of Forest Management Intermountain Region USFS.

. Future Reference: Utah Aspen Mills of Sigurd, Utah, began heavy processing of Aspens for pallets for years 1994 foward. (1-801-896-6402)
non-forest trees Column A Column B
Acreage in urban Annual Growth
forest for cities with Rate
population > 20,000 (see page 10-4)
{Loblolly Pine)
(1073 acres) (t dm/acrefyr)
1993 48 9 4335 0512 2220
1992 48 9 4335 0512 2220
1991 43 9 4335 0512 2220
1990 48 9 4335 0512 2220

Total for 27817.5 thousand tons Clyr
Cotumn E Totals Total for 27755.7 thousand tons C/yr
Total for 27705.1 thousand tons C/yr
Total for 27640.2 thousand tons Clyr
(these values are used in column P of
Worksheet 10-1, sheet 2.)
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Table G-2 Approximations of Biomass/Forest Stocks

Information provided by Rollie Saylor of Forest Management Intermountain Region
gives total forest acres and forest land acres for 1994. These values may be used
to approximate forest acreage for 1990 and 1993.

Use equation below (i.e. where for the 1993 year):

(total forest land acres 1994) - (acres planted in 1993 - acres harvested in 1993) =

(total forest land in acres for 1993)

Approximation of area

year forest name of biomass/forest stocks acres planted  acres harvested  total of previous  net change
for column A of worksheet 10-1 previous year year this year
from Utah USFS office (103 acres) (1073 acres) (1073 acres) (1073 acres)
(10”3 acres)

1994 Ashley 836.8 1.350 0.000 835.5 1.350
1993 Ashley 835.5 2.141 0.000 833.3 2.141
1992 Ashley 8333 1.331 0.000 832.0 1.331
1991 Ashley 832.0 1.601 0.000 8304 1.601
1990 Ashley 830.4 0.000 . 0.000 8304 0.000
1994 Dixie 678.8 5.042 1.032 674.8 4.010
1993 Dixie 674.8 5.903 0.834 669.7 5.069
1992 Dixie 669.7 5.450 0.452 664.7 4.998
1991 Dixie 664.7 6.326 0.664 659.1 5.662
1990 Dixie 659.1 7.354 0.687 652.4 6.667
1954 Fishlake 727.8 0.592 0.056 7272 0.536
1993 Fishlake 7272 0.411 0.015 726.8 0.396
1992 Fishlake 726.8 0.247 0.122 726.7 0.125
1991 Fishlake 726.7 1.219 0.078 725.6 1.141
1990 Fishlake 7256 0.710 0.086 725.0 0.624
1994  Manti-LaSal 689.8 0.316 0.07 .689.6 0.245
1993 Manti-LaSal 689.6 0.572 0.000 689.0 0.572
1992 Manti-LaSal 689.0 0.000 0.000 689.0 0.000
1991  Manti-LaSal 689.0 0.167 0.032 688.8 0.135
1990  Manti-LaSal 688.8 0.000 0.000 688.8 0.000
1994 Uinta 323.3 0.155 0.028 3232 0.127
1993 Uinta 3232 0.340 0.000 3228 0.340
1992 Uinta 322.8 0.436 0.000 3224 0.436
1991 Uinta 3224 0.802 0.000 3216 0.802
1990 Uinta 3216 0.000 0.000 3216 0.000
1994 Wasatch-Cache 7423 0.384 0.284 7422 0.100
1993 Wasatch-Cache 7422 0.420 0.000 741.8 0.420
1992 Wasatch-Cache 741.8 0435 0.000 7413 0.435
1991 Wasatch-Cache 7413 0.050 0.000 741.3 0.050
1990 Wasatch-Cache 741.3 0.000 0.204 741.5 -0.204

Approximations of Biomass/Forest Stocks

linked to Column A of Worksheet 10-1, Sheet 1

1950 1991 1992 1993

Ashley 830 832 833 835

Dixie 659 665 670 675

Fishlake 726 727 727 727

Manti-LaSal 689 689 689 690

Uinta 32 322 323 323

Wasatch-Cache 741 741 742 742

Totals 3966.758 3976.149  3983.474 3992412

Annual increase 9 7 9
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Table G-3 Greenhouse Gas from Forest Changes (Urban Forest)

City Square Acres Percent Acres Number of
Kilometer Forest (18.5%) Trees

Logan 37.05 9,155 1,694 707,951
Bountiful 27.17 | 6,714 1,242 519,164
Clearfield 18.96 4,685 867 362,287
Layton 47.7 11,787 2,181 911,451
Salt Lake City 287.23 70,974 13,130 5,488,385
Murray 25.24 6,237 1,154 482,285
Sandy 52.89 13,069 2,418 1,010,621
West Jordan 69.5 17,173 3,177 1,328,005
W Valley City 89.1 . 22016 4,073 1,702,521
Orem 46.32 11,446 2,117 885,082

- 7 Provo 108.4 26,785 4,955 2,071,305
St George 157.21 38,846 7,187 3,003,966
Ogden 68.59 16,948 3,135 1,310,616
Roy 18.4 4,547 841 351,587
Total 48,170 20,135,226

1,000 Acres 48 20,135 1,000 Trees
Notes:
1. Percent tree cover for: SLC =26%, Logan = 11%, Average = 18.5%.
. Percent acres of Forest for each city = 18.5% of total acres in the corporate boundary.
2. Tree density converted from trees/hectare to trees/acre from data provided by
Greg McPherson.

3. Number of trees = 418 trees/acre across all urban land uses.

182




